Objective: to determine the effects of physical rehabilitation for older people resident in long-term care. Design: systematic review of randomised controlled trials. Trials: all randomised trials investigating physical rehabilitation for people permanently resident in long-term care aged ≥60 years. The primary outcome was measures of activity restriction. Results: 49 trials were identified involving 3,611 subjects with an average age of 82years. Intervention duration was typically 12weeks with a treatment intensity of three 30-min sessions per week. Exercise was the main component of the interventions. The mean attendance rate for 17 studies was 84% (range 71-97%). Thirty-three trials, including the nine trials recruiting over 100 subjects, reported positive findings, mostly improvement in mobility but also strength, flexibility and balance. Conclusion: physical rehabilitation for older people in long-term care is acceptable and potentially effective. Larger scale studies are needed to confirm the findings and should include longer term follow-up and assessment for possible harms.
Introduction
Populations worldwide are ageing. The proportions of people aged >65years are anticipated to increase globally from 6.6 to 10% between 1997 and 2025 [1] . This represents an additional 800 million older people. One consequence of this demographic change is a further increase in demand for long-term care. In 2001 there were 142,500 nursing home and 260,066 residential care home places for older people in England [2] . Similarly, in 1997 there were 1,465,000 US nursing home residents, expected to more than double to 3 million by 2030 [3] .
Residents in long-term care are characterised by high levels of dependency. A survey of 15,483 residents in 244 UK long-term care facilities reported that 76% required assistance with mobility or were immobile, and 78% had some form of mental impairment [4] . Long-term care residents wish to maintain their health, including functional abilities, and physical rehabilitation may be one widely applicable means of achieving this. Evidence from a UK survey suggests low contact rates for nursing home residents with rehabilitation services [5] . One reason for this might be a perception of lack of effect of rehabilitation for dependent people with multiple long-term conditions. This review examines the evidence available about physical rehabilitation interventions for older people in long-term care. This review is based on the full Cochrane review published in the Cochrane Database of Systematic Reviews in The Cochrane Library [6] .
Methods

Search strategy and selection criteria
The Cochrane Central Register of Controlled Trials (Cochrane Library 2007 issue 3) and the following databases were searched for all available years until October 2007 without language restrictions (detailed in Appendix A available at Age and Ageing online.): Medline, EMBASE, AMED, CINAHL, PEDro, British Nursing Index, ASSIA, IBSS, PsychINFO, DARE, HMIC, NHS EED, HTA, Web of Science and AsLib Index to UK Theses and Dissertation Abstracts. Studies still in progress were identified using the National Research Register, Medical Research Council Register, CRIB, Current Controlled Trials and HSRPRoj. This was supplemented with hand searching of journals and conference proceedings of particular interest.
Randomised controlled trials investigating the outcomes of 'physical rehabilitation' (defined as an intervention in- A. Forster et al. Physical rehabilitation in long-term care tended to maintain or improve physical function) for older people (defined as aged ≥ 60years) who were permanent residents in long-term care were identified. Our primary outcome of interest was activity restriction. Additional outcomes such as strength and mood were also considered (Appendix B available at Age and Ageing online.). Studies directly addressing falls were excluded as they are already covered by a more specific review [7] . Clearly irrelevant titles were eliminated. Two independent reviewers further assessed titles and abstracts for eligibility, translated into English where appropriate. Full texts were obtained and three reviewers independently assessed each trial. Authors were contacted to clarify missing data. A standardised form was used to extract data and grade methodological quality (Appendix C available at Age and Ageing online.). Consensus was reached by discussion if disagreement arose.
Data analysis
The heterogeneity of these studies and differences in outcome measurements precluded meta-analysis. Therefore, this review provides a narrative synthesis whereby subjective rather than statistical methods are used to examine the direction and size of the effect, its consistency across studies and the strength of the evidence.
Results
The search strategy produced over 20,000 references from which 49 trials involving 3,611 subjects met the inclusion criteria ( Figure 1) [8-56 ]. Study details are provided in Table 1 .
Study characteristics
Thirty trials were conducted in the USA and 11 in Western Europe. A mean of 48% of home residents were eligible for study entry, and 62% of eligible participants were randomised (based on data from 18 and 19 trials, respectively). While proportions varied, over two-thirds of participants were female. Physical rehabilitation in long-term care control group and 12 studies compared two exercise regimes. Ten studies were cluster randomised trials.
Methodological quality
Twenty-seven trials reported no significant baseline differences between groups; 10 reported statistically significant between- 
Discussion
This systematic review provides a substantial body of research evidence with the inclusion of 49 randomised controlled clinical trials and >3,000 subjects. Although the individual trials predominantly have small sample sizes, a consistency of response can be observed with statistical benefits in relation to mobility and, less frequently, daily living activities. Caution is required in interpreting the findings of the review, as some selection bias is likely to have taken place as just over half of the eligible patients were recruited. However, even the healthiest long-term care residents could be described as dependent on the basis of their need for the specialist care setting. Although the trial entry criteria were not always well described, at least 17 studies recruited participants who could walk a few metres with or without an aid [9, 10, 14 [30] . Thus, the study populations comprised dependent older people. In this sense, the findings of the review are important as they may also be applicable to A. Forster et al.
dependent older people being supported at home. Here, the aim is to at least prevent deterioration and a programme of regular exercises, suitable for people with limited cardiovascular reserve, might be a simple and cost-effective therapeutic strategy to achieve this objective.
The clinical and lifestyle impacts for the individuals recruited to these predominantly short-term studies are difficult to judge but the effect sizes for mobility and activity restriction must be reasonably large to account for frequently positive outcomes from the typically small sample sizes of the included studies. Also, the interventions investigated appear quite plausible for deployment in routine care. They were predominantly simple static and/or dynamic movement exercises, some suitable for chair-fast residents and delivered at modest frequency, often in groups, >30 min two or three times each week. The estimate of 84% mean attendance rate (based on 17 studies) suggests reasonable acceptability to residents in long-term care. Although the interventions were largely delivered by healthcare professionals in the context of a research study, exercise programmes delivered by long-term care staff would be a reasonable alternative once an evidence-based exercise regime had been defined.
The review findings suggest that residents in long-term care should be dissuaded from adopting an overly sedentary lifestyle and reassured that a regular exercise programme is likely to promote mobility and daily living activities. A major limitation of this review is the paucity of information on longer term outcomes and the quantification of possible harms associated with exercise programmes in this potentially vulnerable group of older people. More research should be conducted to define generalisable exercise programmes, capable of delivery by care home staff and evaluated in sufficiently powered studies with a reasonable period of follow-up to provide more reliable estimates of benefits and harms.
Key points
• Provision of physical rehabilitation to older people resident in long-term care has been investigated in 49 randomised controlled trials.
• Most of the evidence related to exercise programmes delivered for 30 min two to three times per week.
• Exercise programmes are feasible and improvements in mobility and function are commonly observed.
• Longer term outcomes and associated harms have not been reliably identified.
